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TENNESSEE VALLEY AUTHORITY
CHATTANOOGA, TENNESSEE 37401

5N 157B Lookout Place

JUL 311330

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen:
In the Matter of the Application of ) Docket No. 50-390
Tennessee Valley Authority )

WATTS BAR NUCLEAR PLANT (WBN) - CABLE ISSUES AND ELECTRICAL ISSUES CORRECTIVE
ACTION PROGRAM (CAP) PLANS - PROPOSED FINAL SAFETY ANALYSIS REPORT (FSAR)
REVISIONS

This letter provides proposed updates to FSAR sections concerning the Cable
Issues and Electrical Issues CAP Plans. The enclosure provides an advance
copy of the proposed updates to Sections 8.1.5.2, 8.1.5.3, 8.2.1.6, 8.3.1.4.1,
and 8.3.1.4.3 so that current information concerning the Cable Issues and
Electrical Issues Plans at WBN is available for your review. These proposed
revisions will be submitted in a subsequent FSAR amendment.

If there are any questions concerning this matter, please contact
R. J. Stevens at (615) 365-8650.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

E. G. Wallace, Manager
Nuclear Licensing and
Regulatory Affairs

Enclosure
cc: See page 2
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U.S. Nuclear Regulatory Commission

cc (Enclosure):
Ms. S. C. Black, Deputy Director
Project Directorate II-4

U.S. Nuclear Regulatory Commission

One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852

NRC Resident Inspector

Watts Bar Nuclear Plant

P.0. Box 700

Spring City, Tennessee 37381

Mr. P. 5. Tam, Senior Project Manager
U. S. Nuclear Regulatory Commission

One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852

Mr. B. A. Wilson, Project Chief

U.S. Nuclear Regulatory Commission

Region II

101 Marietta Street, NW, Suite 2900

Atlanta, Georgia 30323

JUL 311990



ENCLOSURE

PROPOSED REVISION TO FINAL SAFETY
ANALYSIS REPORT (FSAR) SECTIONS
8.1.5.2
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A P 52 440’, WBNP-63
Nobonad Electricsl Code, NFPA-70

Reference deleted by Amendment 63.

IEEE 450-1980, IEEE Recommended Practice for Maintenance, Testimg, and
Replacement of Lead Storage Batteries for Generating Stations and
Substations

IPCEA P-46-426, Power Cable Ampacities, Vol 1 - Copper Conductors.
ANSI C37.1-1962, Relays Associated with Power Switchgear.

ANSTI C37.3-37.12, Alternmating-Currant Power Circuit breakers

ANSI C37.19-1963, Low-Voltage a.c. Power Circuit Breakers and Switchgear
Assemblies.

ANSI C37.20-1969 (C37.20-1974%*), Switchgear Assemblies and
Metal-Enclosed Bus.

ANSI C57, Transformers, Regulators, and Reactors.

" NEMA AB-1-1964 (AB1-1975%), Molded-Case Circuit Breakers

NEMA EI-2-1966, Instrument Transformers

NEMA SG3-1965, Low-Voltage Power Circuit Breakers
NEMA SG4-1965, High-Voltage Power Circuit Breakers
NEMA SG5-1967, Power Switchgear Assemblies

NEMA SG6-1960, Power Switching Equipment

NEMA TR1-1971, Transformers, Reguiacors, and Reactors

NEMA MG1-1967, Motors and Generators
NEMA wWC5
PCEA S-61-402," Thermoplastic-Insulated Thermoplastic-Jacketed Cables

fmpacibes CobES O o -t4 cth 77y s

|63

|56 ¢

|63

| 63

| 63

63

FOR CABLE PEND RADIVS REFER % TVA SUBMITTAL 0 NRC (RIMS No. £44900b15 803 gstwee{ \‘

IPCEA S-56-434, Polyethylene-Insulated Thermoplastic-Jacketed,Cables

COMMONEATION

IPCEA S-66-524, Interim Standard No. XLPE Insulation

2
Fop. CABLE BEND RADIUS REFER. T VA S0BMITTAL B NEC ®ims Mo, L49 006/5 806> ENCLosURE 4\ \

NFPA No. 78-1971, Lightning Protection Code
IPCEA S-19-81, NEMA WC3-1969 IPCEA-NEMA Standards Publication,
Rubber-Insulated Wire and Cable. Specific

*Revision of standard applies to fifth vital battery system.

8.1-5
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S-28-357 i
references herein are from th &1

FOR. CRBLE REND RADIS REFER. TOJWVAS SuBMITTAL TO NRC (RS

24, TIPCEA-5+28.—357, NEMA -1963, American National Standards Institute
Requirements for Asbestos, Asbestos-Varnished Cloth, and
2sbestos-Thermoplastic Insulated Wires and Cable (C8.36-196

. \
fth edition dated(JulyAé924qqooéhSeUg 5Ua;wﬂk£"{>

l

AR, CABLE BenD RRBIUS Rever. 1D TVAS SUBMITTAL ® NRC (RiMs AD. 4_446122'05/5503 eNCLosuRE 4) ‘

7 HNRC IE Circular No. 81-13, "Torque Switch Electrical Bypass Circuit for
( Safeguard Service Valve Motors."

Requirements reflected in this IE Circular are implemented within the
Watts Bar design by wiring the control circuits in all active valves as
follows:

1) The opening torque switch will be removed from the control circuit
by removing connecting wires from the torque switch or by
installation of a permanent electrical bypass.

2
v

The closing torque switch on all position seated valves will be
removed from the control circuit by removing the connecting wires
from the torque switch or by installation of a permanent electrical
bypass.

n
~

A

3y The closing torque switch on all torque seated valves will be
bypassed during travel by a position limit switch, allowing the
torque switch to open the control circuit only on seating. (The
list of the active motor operated valves which require torque switch
bypass is identified in WBN calculation, "Selection Criteria for
MOVs Requiring Thermal Overload Bypass," WBN-0SG4-095).

8.1.5.3 Compliance to Regulatory Guides and IEEE Standards

The extent to which the recommendations of the applicable NRC regulatory
guideés the IEEE standards are followed is shown below. The symbol (F)
indicates full compliance. Those which require further clarification or are

not_fully implemented are discussed in the footnotes as indicated.

Regulatory Guide 1.6 ( Safety Guide 6), Revision 0 ’‘Independence Between
Redundant Standby (Onsite Power Sources and Between Their Distribution
Syscems.’' (F)

Regulatory Guide 1.9 (Safety Guide 9), Revision 2, Selection of Diesel
Genmzzztor Set Capacity for Standby Power Supplies.’' (7)

Reg:tarory Guide 1.22 (Safety Guide 22), Revision O, ‘Periodic Testing of
Protection System Actuation Functions.’' (F) [Note 2 of Table 7.1-1]

Regulatory Guide 1.29, Revision 0, ’'Seismic Design Classification.’ (F)

Regulatory Guide 1.32 (Safety Guide 32), Revision 0, ‘Use of IEEE Std
366-1971, 'Criteria for Class 1E Electric Systems for Nuclear Power Generating
Stations.’ (F)

25

ICER 512 -5/6, NEMA WCB— 193, TCEA-NEMA STANDARDS AUBLICATION
ETHY{ LENE — PROPYLENE - RUBBER — SASOLATED WIRE AND CABLE , FOR- CABLE.
BEND RADIUS REFER. To A SUBMITIAL 75 NRC (RiMs NO. L49494006/5 803
ENCLORE 4) .
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In addition to the single failure criterion of IEEE 279, the following
requirements of IEEE 279 are met as follows: :

Testability: The overcurrent protection system provided for 6900-volt
penetration circuits include drawn out-type relays which are field
testable using manufacturer provided test sets or TVA test sets to
simulate fault currents following established procedures. Low voltage
power circuit breakers and molded case circuit breakers are fieldzzasted
using test sets built by Multiamp Corporation or equal. Testing is uone by
simulating fault current following established procedures.

Periodic resistance measurement is not practical for containment ... -
penetration conductor overcurrent protection fuses. Resistance
verification is performed as one of the final steps in the manufacturing
process, assuring proper construction and rating. Manufacturers do.mot
publish this baseline data since construction changes are made based on 5%
design and material improvements. Because of this, no baseline data :would
be available if periodic resistance measurements were performed. Ramitine
removal of fuses for testing is not prudent according to the manufacturer.
Routine removal can result in damaging of the fuse holder and contact
points. jIn the case of cable protecting fuses, the fuse would be
physically destroyed when it was removed because of the crimped joint used
to connect it. In lieu of field testing by resistance, we will establish le3
a fuse inspection and maintenance program that will ensure: (1) that the

proper size fuse is installed, (2) that the fuse shows no sign of
deterioration, and (3) that the fuse connections are tight and clean. (See
IEEE Std 242-1975, Recommended Practice for Protection and Coordiwation of
Industrial and Commercial Power Systems). Should a problem arise with a
specific brand or model of fuse, necessary corrective action would.be
initiated through the plant’s experience review program.

Penetration protective devices in 480V circuits energized during plant
operation are mounted in either motor control centers, Class 1lE low
voltage switchgear, or panel boards. Both Class 1lE and non-Class 1lE motor 63
control centers are ITE Imperial Corporation series 5600 supplied under
the same contract. All 480V non-Class 1lE distribution equipment that
houses penetration protective devices are located in the same seismic
structure as Class lE distribution equipment. Equipment bought to Class 1E

standards is qualified to operate both during and after an operating basis
earthquake
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normal control power for circuit breakers 1812 and 2814 is supplied from the
existing 125 VDC vital battery board I1. This arrangement provides a
| physically and electrically independent supply control power for each
| switchgear. The cables providing this control power have been uniquely
| identified as P and R circuits.
\

e£o;~a_é%scusst6ﬁ‘uf—f—and—R—sepafa&&oas/l“

/ﬂ‘Tequ%;emenLs¢«fEfEY“tu~SeeE%en—8T3fifﬁfayﬂaad~haue_beea—feafed—in—separafe’z—‘

cabLe_t:ays~agg“gnnda%ts-frum‘the—bxttené—buafﬁi_fo the switchgear;—therefore—< .

ensu;4ag—adequaee—physicai—separatifnh_z;::>\\~__‘

The alternate control power for circuit breakers 1712 and 2714 is supp}ied“-‘\\\\\\\\

from existing 125 vdc vital battery board III: the alternate control_nawer o3

for circuit breakers 1812 and 2814 is supplied from existing 125 vde-vital

battery board IV. These cables have been routed such that with either breakers

1712 and 2714 or breakers 1812 and 2814 receiving control power from the

designated alternate source (and with the other breaker pair receiving control

power from the normal source) physical and electrical independence of centrol
power for each switchgear is maintained. , 63

Manual control of the circuit breakers is provided on the electrical control
board in the main control room where the '

NP desigrated Cajo\ﬂ/w\vl\;\ ohall be s(fowa:\co\ . Lom
" R"f a\asfc\nafhd Ca).o}c,/ujw'mcl. The AWMUV ’:%Pswmﬁov\
Mstance.  bocon P lamd. B aole /ww‘\}\s\ hall be
ok et do not” +ouch .
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-448- The effects on cable ampacity of environmental conditions and cable 63
installation configuration are considered in the conductor size selection

process /A Circuit breakers are used for high-speed clearing of faults to

prevent damage to the 3-phase power cables. For power cables rated above 600

volts between conductors, the minimum size is 2/0 AWG. Ampacity of cables =
‘ feeding-motor—etreults—is—basedonnot—ltess—than-125 percent of full-loaded—<.
. Power and control cables which are routed on cable trays carrying
essential cables are capable of passing the ICEA standard vertical flame test.

Conduit containing only one cable is sized for a maximum of 53 percent cable
fill. Conduit containing two cables is sized for a maximum of 31 percent cable
fill, and conduit containing three or more is sized for a maximum of 40
percent cable fill of the inside area of the conduit. Medium-voltage
(6900-volt) power cables are routed on trays with other cables of the same
voltage. All 6900-volt cables larger than 2/0 AWG are grouped as a 3-phase
circuit and are separated from other circuits by a nominal distance equal to
the radius of the larger cable. TVA takes no credit for spacing of medium
voltage cables for ampacity purposes. The 6900-volt cables which are 2/0 AWG

‘ may be laid at random on cable trays and are separated (as described above)

| from grouped 3-phase circuits. The nominal spacing may be less where cables

63

enter or exit a tray and at tray fittings where necessary to prevent exceeding
the minimum cable bend radius. However, nominal spacing is restored as soon as
practical. Low-voltage power cables rated 600 volts and below are routed on
cable trays with other power cables of the same voltage. Low-voltage power
cable tray fill shall be limited to a maximum of 30 percent of the
cross-sectional area of the tray, except when a single layer of cable is used.
Cable tray fill for control and instrumentation cables shall be limited to a
maximum fill of 60 percent of the cross-sectional area of the tray.

8.3.1.4.2 Cable Routing and Separation Criteria

Electrical wiring for the GSPS, which includes the RPS, ESF, ESAS, and Class
1E electric systems, are segregated into separate divisions of separation
(channels or trains) such that no single event, such as a short circuit, fire,
pipe rupture, missile, etc., is capable of disabling sufficient equipment to
prevent safe shutdown of the reactor, removal of decay heat from the core, or
to prevent isolation of the primary containment. The degree of separation
required for GSPS electrical cables varies with the potential hazards in a
particular zone or area of the power plant. These criteria do not attempt to
classify every area of the nuclear plant, but specifies minimum requirements
and guidelines that have been applied with good

&Loﬁé« oA conduchor srzes is huwsed ow LCEA P- #- 226
“Power (ot Wda%fﬁ/ " _ree P-54 —440, “ Mdc/'ﬁl‘s
(obs 10 Open - Tof Coble Toys, " amd the Nobogas
Gectrica! Code  (A/EPA 77 j)9 .
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Vital isstrumesnt cables for the generating statioa protsstion
system (GSPS) which imcludes the RPS and ESF may be routed iz the
came conduits, virewsys, or cable trays provided the cirsuits
Rave the same characteristics smoh as pover supply amé chamamel

identity (I, II, III, eor IV),

Astomatic aotmatioa amd pover circuits for the generating station
protectioa system wvkioch inclmdes the EPS and ESF may be romted iz
the same conduits, wirewsys, or cable trays provided thewmircuits
have the same charactsristies such as powver supply aad traia
identity (trsim A.-or trais B).

Usnit 1 asalog ciremits and Unit 2 amalog circuits may be<reouted
in the same ocondmits, cable trsys, or wireways provided the
ciresits have the same characteristics smech as pover supply and
channel idemtity (I, II, III, or IV)., Ia 1ike manmzer, UDaitl
traiz A cables may be routed iz the same condmits, cabdle trays,
and virevsys as Umit 2 train A cables. Umit 1 traiz B cadles may
be routed in the same conduits, ocable trays, or wireways—ss Unit
2 traiz B cables, :

Cables for nom-safesty~related functioas are mot run iz ecomduit
gsed for essential ciremits except at terminal squipmexnt where
only ome conduit emtramce is available. The noz-safety-Telated
cable is separsted from the safety-related cable as near the
device as possible, Gemerally, the moz—safety-related cables are
“for snmunicator fumctions. Exposed contaizing redundant
cables aze separsted by 2 minimum 1-{ack air gap or by s mizimam
41/2-3inech thickness of Marinite (or its equivaleat) fire-rssistaat
_barrier Dbetveess condunits. Although there is no establiabed
_:iaii:-:moprtattoa~roqg1ro-oat between opexn top nondivisional
oable trays and comduit containing redundant cables, it is
concluded based om the following, that safety—zelated cables are
mot degraded. Cables installed prior to October 18, 1984 are
costed with a fire resistant material., This coating
significantly reduces the ignitibility and combustibility of .
cable insulation, -TVA conducted fire tests, extermally imitiated
by a2 propane burmer, om a full scale mockup of trays losded witk
cables coated with a fire-resistant material. No self-sustaining
fire oconld be established until the coating wvas fraotured and
cables separzted. The cable coating also protects agaiaar
development of a fire from electrical faults since it restricts
‘availability of oxygen needed for combustion. Therefors, TVA
takes credit for the coatimg on cables mnot qualified to IERE 383
£l ame test or equivalent, togither with adegquate circsit
protective device(s) -(as desoribed below) as meeting the intent
of Regulatory Guide 1.75 requirements to ackieve indepeandence
boetveons Class IE and non-Class IE cabdbles routed in cable trays or
conduits, RBffective October 18, 1984, the nse of coatiwmg on IEEE
383-1974 cables is not required except whea the coating is used
as part of electrical penetration fire stops as discussed in
8.3.1.4.4, Iz all cable coating applications, up to 10 cabdles
not qualified to the IEEE 383 flame test or equivalent may remain

wacoated on cable trays, Onless §§'W/j25¢5 Or CrKds 4 %f‘:;z%fjj

eist in the tray 5%t@ea¥. LA sud cwse  p b T cobles

7,/84}{54/ b The LegE 3E3 honte  tesh or Q/..,f(p@,(g,«j may

relain  oncosred .
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suffix S added to their respective conduit and cable numbers. The redundant
feeder supply cables to the transfer devices have channel or train
identification and separation depending on their application.

All power and control cables from the ADGU down to the first transfer point in |57
the ADGU building are designed as S cables and are routed as such. Four cable
sets (one set per each EDGU, two for train A and two for train B) are routed
in cable trays in the EDGU conduit interface rooms (see Figure 8.3-57 through
8.3-59) and ADGU building and via a conduit bank between the buildings. It is (3
not necessary for these train A and B trays to be separated by the minimum
distance since no more than one train will be operational at any given time.
During normal operations the four cable sets routed through trays A<aid=<B,
respectively will not be energized nor electrically connected at either end.
The only time any of the four cable sets can be energized is after the
additional diesel generator unit (ADGU) has been manually aligned to.replace
an EDGU. During this time only one of the four cable sets (train A or B) can
be energized, due to the fact that it is physically impossible to commect more
than one of the four cable sets simultaneously.

There are certain safety-related components which are located in a monseismic
structure. The circuits for these components or devices have the following
separations. While in a Category I structure, the circuits for these
components are routed with train or channel circuits depending on their
application. When they leave the Category I structure, these circuits have
been separated physically and electrically to reduce the possibility of damage
to more than one redundant circuit.

The RPS, ESF, and ESAS receive their power from the preferred (offsite) and
standby (onsite) sources. The normal power and control circuits form .the
preferred source are routed in conduits or cable trays separate from~the
alternate power and control circuits. These circuits are identified by .a
suffix P or R added to their respective cable umbers.@xx,.saﬁhonf> ELTL-L\o
MIAWUM 6‘»3r(a\ oo(awroc\\'ovx VZT\rwudIb .

The circuits associated with the standby power sources (Class 1E electric
systems) are separated into two or more redundant divisions. The circuits
between the diesel generators and the 6900-volt shutdown boards are -designed
for a two division separation (train A and train B).

The feeder circuits from the 125-volt dc vital battery boards to the control | 63
buses in the shutdown boards are separated into four divisions (chammels I,

11, III, IV). Feeder cables to the control buses in the train A shutdewn

boards are supplied from battery boards I and III and feeder cables to the

control buses in the

8.3-48




